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, OPrufungsantrag gem. § 44 PatG 1st gestettt 

E(g) Verfahren zur Herstetlung elKes Pofyurethanschaums 

(sh tn einem Verfahren zur Herstellung einea Polyurethan- 
JSj oder PoJyfcocvanuratschaums durch UmsetteA eines organ*- 
111 schen Isocyanats mit etnem Polyesterpoiyol in Gepenwart 

e eines Kohlenwasserstoffs mit 4 bis 6 Kohlenstoffatofnen 
wird ein potares PotyesterpotvoJ mh elnem unpolaren Pe*y- 
. esterpotyol umer Erwirmen umgesetrt und die emaitene 
K Losang in Gegenwart GbDcher Additive mit dem Isocyanat 
7 reagieren gelassen, wobat das unter Erwarmung durch 
* stattsttsche Umlagemng erhattene PolyesterpoVol elne gu» 
AromatizHat aovne cine verbesserte PerrtarwertragricWcett 
aufweist. 

" ^eespielsweise Ris» 



■' ^ 

■>^l«3i«4 Sledrtioni,. 
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Bescbreibung 

Die Erfindung betrifft eio Verfahren zur HemeDuag eines Polyarethaascoaums dureh Umsetzen eines nr« B j 
schen Isocyanats nut einem Poryesterpolyol in Gegenwart eiaes Kohlenwasserstoffs mit 4 bfcT EohK^SP^" 
men. insbesondere die HenteOung ernes Polyisocyanuiut-Schaums. Bb ^oWenstoffato- 

Der Vemcht auf halogeahaltige Flanuaschutzmhtel und der Emsatz von KoMenwasserstoffen bei 
gem Ersatz von Losungsverfahreo darch Emulsionsverfabxen bringt efaige Problem* elchzem- 

Zunichst ist das Emulsxonsverfahren dort nicnt geeignet. wo cine iSngere StabXtSt <b* Tr»iK m ^.tm . . 
(Oder IsocyanatHSendsehs verlangt wW. Feraer & diT Viskositat efaerlmuSon hone? 2*32273 ^ 
Losung, was bei der ProzefifShntng ru techmscfaen Scfcwierigketten fuhrea TkanTrWtteSf sferi $2.?** emer 
stoffe brennbar. und es bedarfdesBnsatzes rustofichcr F^^^^.g^ 0 "' 1 '" KoWenwasSCT - 

Es ist bekannt, dafl cine Modifizienmg des Poryurethanschaums fPU-Schaunrt mif Iw^r,,,.^, . . 

OberschuB von Isc^l^p^Trit^vrcap^ fa ^bSSSSna^B^SffiS 

me) Polyesterporyole emgesetzt Diese Verbindungen sind sebr polar and JKobJemSaem^ JSEtT 
Pentan. lassen sich darin nur in geringem AusmaBfcseu. KowenwasserstorTe, insbesondere 

Bekannt sind Polyester and Poryote nut gatem PentanlosunKvertnoeen, die »nf Katnm A fr M k,„- 

deren Emsatz aber wegen «ehr schlecbter Vertragficfakeit mit s^Sure^^^f^ ren Und 

berehzusteOen sow» diese fa Verfahren zur HemeDung von Pocyarethan- JSSSSS^SSSS, eS 

<3«test wird diese Aufgabe dureh ein Verfahren zur HersteDung ernes Polvurethan- oder Polvisoevan»»t 
schaoms dureh Umsetzen ernes organischea Isocyanats nit ememPWyesterDob©Im<£^™* ZEZS?^ 9 *' 
wassemoffe mjt 4 bis 6 Kobk^^a^^^^^^^^^^^^^ 

reastereoBSt „ -7TF; - l^ygai ' 

daB em P^esterporyol mjt scbleti 



(erfahreo beruhf<i 



jo Substanzenueinfi 



lmit«fun<fer v^We^t.*^^ ^ J! Jl^ •_■ _ . -T^^^. ro vaster., werde& bade 



40 



^ ,m*einander vermis^m? b«d« *£ 'SETto lS^j 3TSS gewSn'fS 

setzt Phasentrennung ein. Bet der Zoeabe von Peman » lun .Ji ^T^ r V?i gcwissen Zeit 

s^neller auf. wob£L obere dCSlSt ^LSalmd^oS^p^S u^SSel^ 
polarer Polyester ist Dieses rweiphasige System t&Bt skfa dardkZa^V^^^^T sSf„t^S! Sducnt 

SysternserjKaiwert^dagegendasGte^ 



^tfjfiAl^ 0 ^^ t ^- W ^ de0 ^Skcttigc oder verzweigte Polyesterporyole, cSedureh ReSSon von efaer 



kettbei 
Produkt das P 
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anhydnd, MaletnsiureanhydridL Fomaisture» ein- und zweibasifie tm^^^^^l^^Z^ ut ?? urc * 

™ JSS^ P 2^ ester ^ I^eaerpiSryole. die also em boheres L6sanftn>u Oi6i-ui fQx-K^tenw.^.^^ 
^-«a.-^fc ""sbesondere tentan. beshzen. sind beispielsweise RafaosoLP^stSs^ 

Gnmpen enthalten wie Natufette and pflarsSehe and derive OhT^*****,. ™*T-^T^LI^S?^ d< ? 1 



90 



S5 



60 



Best 



... > 



DE 196 39 334 Al 



S"?,"^ werden, worm R' und R» Alkytreste rait 2 bis 30 Kohlenstoffatomen und/oder Phenyl, und/oder 
Cydoalkylrcste nut 6 bis 30 Kohlenstoffatomen so vie deren Gemische rind. Darubcr hinaus konnen aacfa andere 
Glykolewiedie oben genannten rugesetzt wcrden. Das Polyesterpolyol kann bis ru 50% freles GMcol enthaken. 

Zur Erh6hun« der FanktionafitSt des Polyesters konnen die Gtykole mh PotybydroryaDcohol modffiziert 
werdc ^,^ Modifiaerung kfionen beispiejsweise Glycerin, TWmethyWpropao, Hexantriol Pentaerithrh sowie 
deren ADcylenoxiddenvate wie Ethyienond. Prolpylenoidd Butyienaxid and Styroloxid eingesetzt werden. Aueh 
AminoaJkohoJe. Dimoao-, Di-, Tri- Ethane* und 1- oder 2-Propanol-, Methyl- and Ethytethanolamm and rur 
Modifiaerung des Po yesterpolyols geeignet Ah Potyearbonsaure kdonen die oben genannten sowie andere 
aBphamche. cydoahphateche. aromatische und/oder heterocycGsche Siuren. gesittigt und/oder ungesittfeL 
eingesetrt werden. 5 

Zur DurchfOhnmg der Umesterung konnen erfindungsgem£B Eisen-. Cadmhnn % Kobalt- Blei- Zonk- Ami 
mon-. Magnesium-, Titan- und Zhmkatalysatoren in Form von Metallen. MetaDoxiden oder Metallsalrcn eiMe" 
setzt werden. 6 

Nachfolgend werden Beispiele polarer und unpohrer Polyester sowie die Egenschaften der daraus erhalte- 
nen Reakuoosprodukte dargestellt Die unpolaren Polyesterpofyole and in Pentan und Cydopentan IflsBch 
nicht aber die polaren Polyesterpolyole. ^ 
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Polare 

Polyesterpolyole 


OHZ 


Viskosit&t . r 
bei.25°C 


Polyol A 

Umsatzprodukt vom 
Ph t a 1 s auzreanhydr i d 
| und Diethylenglykol 


200 rag KOH/g 


50000 inPas^ 


und Dipropylengl^bl?^ 


^erQ&rljs ^ine sungm 
>*mg^etzten R6hsto«f<BiM>;< 

°^209 mg KOH/# ? 


? 35000 mPas * 


Polyol C 

Urns a t zpr oduk t vom' 
Dimet^ylterephtalafc 
| und Diethylenglykol i 


lc " ^ ' 7 

*^l?70 mg R0g/g>£ 


> 100000 mPas 


Polyol X> * < ROBfc%-~J 
Utasatzprodukt vom 
Dimethylterephtalat 
m±t Dipropylenglykol 


183 mg KOH/g 


> 100000 mPas 


Polyol B * 
Umsat zproduJct von . 
AdipixtScLure und 
Diethylenglykol 


297 mg KOH/g 


1100 mPas 



l2&>& ;l£t3L- 
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Dapolare 
Polyesterpolvole 

Polyol 1 

Rizinusol 

Polyol 2 

Omsatzprodukt von 
Dimers&ure 
Pripol* 1017 (das 
ProduJct von Pa. 
tJnichema) mit 
Diethyl englykol 

Polyol 3 

Umsatzprodufct von 
Adipinsaure^mit « 
2-Ethyl-l,3r 
hexandiol 



OH2 



167 mg KOH/g 



Viskosit&t 
bei 2S«C 

1000 mPas 



151 mg KOH/g 



3500 mPas 




i bis '3 VrinM^&f^ f?R *L vt ' lS "' ,y9as * ^ < * B ^ -v* file, 
'onsprodakte sad in <teef^«den tS£^ 
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Gemisch aus etwa 80 % n- Pent an und 20 % Isppentan. 
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HemeUuogsbeispiele 
PoiyoU 

In einen 1 1 Kolben. der mh einem Thermometer, RQhrer and emer 40 m rwin.^ t i 
war. wurden 146 g AdipinsSure and 300 g 2-EtW-l^hS^^^.^^ De ^ a 5 Mk ^ oime ««Sf ertstet 

das freiwerdende Wasser abdestzHiert wurde. Nachdexn Abhln £ SSu« 2^ vere *ert. wobei 
70 g 2-Edtf -13-hexandioI bei 15 Ton- ^*V&£^^^£&°^J« Z? n «*» 

farblose Produkt weist cine Hydroxytzahl von 190 me ^wl^T^J^iT^F abd 5? tail «- Das Idare fast 
Vtskoatit bd 25*C von 2000 in^saut * 6 Saureahl (SZ) von 06 mg KOH/g and eine 

PotyotS 

In der oben beschriebenen Apparatur wurden 194 g Dimethyfisophtalat and 250 » 9 paj , , k 
Gegenwart von 0,04 g T<OBut), unter DurdUehen eLes sch^ra^ *£l^5*~~ e 2 ;™tf.U-hexandioI ™ 
WC und 7 h bei 220-cUgeien * + tS£X£5££& SSSf^eSuL ^ ESS 7 L bd 

Po!yol6 

200-C Sb b«2f0«C^hb^22OAG^e5m 

'ad>Abbau<k*^onne.w^ed*, ; ^^^ «b'T6©W2W;C*!e^^ 

< w des unter Raumtemperatur sehr rahflussigen. teicfat trOben RM^w^^^Sr^^I^ ld ^ tiIliert - 398 6 

1 : 1 vennischt Das gebOdete Pofyme^flS wS SS^SSCt^ S i^X^ 
KOH/gund erne V«koatat bei 2FC von 14 000 mPa Vaat^^^ 186 "* fCOH/fr eme SZ von mg 

Polyol7 

.. ... X&fbTl^^^ 

3*82-E^W*«andIol«ad^ 

4hbeil70»Q6hbeiI80'C; 10 fc ^1200'Cund 1^ bd^Cvi^rt^SS^^^^ h 

I>» L6sfichkehsverm6gcn von Polyesterpolyoleo 



2 



ft 



Si 



Polyestexpolyol 


LSslichkeit von 
S- Pen tan* 
Vol. * 


Ii5slichkeit von I 
Cyclopent«an fl 
Vol. * J 


4 


33 


mischbar | 


5 




mischbar I 


— ^— 


24 


mischbar fl 




15 


40 | 



45 



55 



60 



0 Gemisch aus etwa 80 % n-Pentan tm^ 2 0 



% Isopentan. 
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Paten tansprflche 

sisst- * — 5 rsar KrJttsS 

tioosprodokt aus eSWol S fSS?* unpolares Polyest«po! y oI das Reak- 

HOCH^H(R«)CH(RJ)OH 
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Abstract 



In a method for preparation of a polyurethane or 
polyisocyanurate foam by the reaction of an organic isocyanate 
with a polyester polyol in the presence of a hydrocarbon with 4 
to 6 carbon atoms, a polar polyester polyol is reacted with a 
nonpolar polyester polyol while heating and the resulting 
solution is allowed to react with the isocyanate in the presence 
of the customary additives, and the polyester polyol obtained by 
statistical rearrangement during the heating has good aromaticity 
and improved pentane compatibility. 

Description 

n f a ~\ 2" The. invention, concerns, , a method for preparation of* a - - rtvn$*rL~<- 
•^ith Polyurethane foam l^Jthe reaction of an organic isocyanate with a 
6 polyester polyol in the presence of a hydrocarbon with 4 to eL 
carbon atoms, especially the preparation T pf .a polyisocyanurate^* . 

* The rejection of^ halc^ren-containing *fiarae retardants and the 

use of hydrocarbons with simultaneous replacement of solution 
processes by emulsion processes is bringing some problems, 
* First/ the emu^ion process is not suitable where a fairly 

long stability of the blowing agent/polyol (or isocyanate) 
mixture is desired. In addition, the viscosity of an emulsion is 
higher than that of a solution, which can lead to technical 
difficulties in conducting the process. Third, hydrocarbons are 
combustible and this requires the use of additional flame 
retardant measures. 
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It is known that a modification of the polyurethane foam (PU 
foam) with isocyanurate groups through an excess of isocyanate 
groups, which react with one another, improves <* e 
flame-resistance properties of the foam to a considerable extent. 
Polyester polyols are used as the polyol component in 
polyisocyanurate foams (PI* foams) . These compounds are highly 
Polar and hydrocarbons, especially pentane, can be dissolved in 
them only to a low degree. 

There are known polyesters and polyols with good dissolving 
capacity for pentane, which are based on natural substances, but 
whose use is a problem because of very poor compatibility with 
highly polar polyester polyols. 

The task of the invention is to make available polyester 
• ^polyols^wifch high *romaticity and iaprovsd .solubility., in pj^nfc, 
_ ^^%^^^^^toqJp,^|jSB^se.s f or preparation ot pols|^^n^^^ a3d$f £SB 

This task is solved by a method for preparation of a 
polyurethan% or polyisocyanurate foam by the reaction of an 
organic isocyanate with a polyester polypi r in the presence of a 
^1%°M%^ h ydrocarb6% s w4th 4 to 6 carbon at^ms^n which a polar^^o^s.ter ^ { 
•ter omw polyQl ±s reacted wh iie heating with a-nonpolar polyester polyol 
and the resulting solution is allowed to react with the 
isocyanate component in the presence of. the customary ^additives . 
^ The method in accordance with the invention derives from the 

fact that a polyester polyol with poor dissolving capacity for 
pentane, a so called polar polyester, is reacted with another 
polyester and/or polyester polyol in which pentane has good 
solubility, a so called nonpolar polyester. If the two substances 
are simply mixed with each other, then a clear solution is not 
formed and phase separation will occur after a certain time. If 




~;en-.£ or 
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pentane is added to this mixture phase separation will take place 
even faster, with the top phase being a solution of pentane and 
nonpolar polyester and the bottom layer being the polar 
polyester. This two-phase system can be emulsified by the 
addition of various emulsifying agents, but the stability of such 
an emulsion is very low. This complicates the further processing 
of this system. If/ on the other hand, the mixture of the two 
starting substances with different pentane compatibilities is 
reacted at elevated temperature, then due to the so-called 
statistical transesterif ication, a homogeneous product that can 
dissolve pentane is formed and the amount of dissolved pentane 
can be varied by the ratio of the two polyesters. Moreover, if 
there is an excess of pentane, very dilute and relatively stable 
emulsionstt&at can be cprocessedcfurther in very simp|^i:w©j/s.,are 
^fi^cmt^b^^»a^d*ti^ypd4^«ial8»MerBs if* .Qfeb ,%®s« t --«am4'd««s . *&&edto&afai \ 

i«rly^tai^^&I£n##db^ idrEe fcW*^ 

obtained by the reaction' e of one or more dicarboxylic- acids or , a ^ - 
their derivatives with @ne or more glycols are used as polar 
polyesters^ The carboxylase acid constituent can be aiiphatie, onpol^ 
• cycMa^ipn'aticr aroma tfc^&nd/or heterocyclic "and cawJc^tiOhally^ctx^w^t 
be saSs%T!uted, for example by halogen atoms, or nbtf^substituted 1 . ^*Tf*'* 
Examples of suitable carboxylic acids and their derivatives for 
preparation of polyester polyolS' are oxalic acid, malonic acid, 
succinic acid, glutaric acid, adipic acid, pimelic 'acid, suberic :+ 
acid, azelaic acid, sebacic acid, phthalic acid, isophthalic 
acid, trimellitic acid, terephthalic acid, phthalic anhydride, 
tetrahydrophthalic anhydride, pyromellithic anhydride, 
hexahydrophthalic anhydride, tetrachlorophthalic anhydride, 
glutaric anhydride, maleic anhydride, fumaric acid, mono- and 
dibasic unsaturated fatty acids, optionally mixed with monobasic 
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5 

unsaturated fatty acids such as oleic acid, dimethyl 
terephthalate and terephthalic acid bisglycol ester. 

The polyols can be aliphatic, cycloaliphatic, aromatic 
and/or heterocyclic. Aliphatic polyhydroxy alcohols with low 
molecular weights such as aliphatic dihydroxy alcohols with no 
more than 20 carbon atoms / can be used in accordance with the 
invention. Preferred are glycols such as mono-/ di-, tri- and 
polyethylene glycol, mono-, di-, tri- and polypropylene 
glycol, 1,3-, 1/4-/ and 1, 2-butanediol, 1,6-, 1,5- and 
1/2-hexanediol, 1, 5-petanediol and neopentyl glycol. 

Nonpolar polyesters or polyester polyols that thus have a 
higher dissolving capacity for hydrocarbons, especially pentane, 
are for example castor oil, Priplast* 3181, Priplast® 3184, 
reaction products of fa*^ acids .with diethanolamine Xi pther fatty 

^nW«^tn|wi*thj di^lfeBta* jf^j^ t 
2-ethyl-l, 3-hexanediol'r * inve" c c . c _ , — 

If the functionality of a polar polyester polyol is above 2, 
^ one can use as nonpolatr polyesters dcsmp>bunds that do not contain 
.tdv *grdfcps that ^eaotr<wiU^£t]£e hydroxy gfStJp or with ther NCa,.gtd^p of 
- : such as natural* 'fbW>W*sd plants and anfmal oils, which have ^ v - ■* 
better compatibility with hydrocarbons ♦ In addition, the 
functionality of a nonpolar polyester can be reduced by mixing 
with these products. 

Polyester polyols with very good solubility in hydrocarbons 
are the reaction products of polycarboxylic acids or their 
derivatives with glycols, with compounds of the following formula 
being used as glycol HOCH 2 CH (R 1 ) CH <R 2 ) OH where R 1 and R 2 are alkyl 
residues with 2 to 30 carbon atoms and/or phenyl and/or 
cycloalkyl residues with 6 to 30 carbons atoms, as well as their 
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mixtures. In addition glycols other than those mentioned above 
can be used. The polyester polyol can contain up to 50% free 
glycol. 

To increase the functionality of the polyester, the glycols 
can be modified with a polyhydroxy alcohol. For example glycerol, 
trimethylolpropane, hexanetriol, pentaerythritol and their 
alkylene oxide derivatives such as ethylene oxide, propylene 
oxide, butylene oxide and styrene oxide can be used for 
modification. In addition, amino alcohols, dimono-, 
di-tri-ethanol and 1- or 2-propanol-, methyl- and 
ethylethanoiaroinfe are suitable for modification of the polyester 
polyol. The 1 acids mentioned above as well as other aliphatic, 
cycloaliphatic, aromatic and/or heterocyclic acids, saturated 
and/or uns atp:a$ed fag can be used, as^DO^ycarboxylic ^^^pyie., , 
^i^kt'^" irongrmo^W cobalt,lt*id, ^inc, ^t^fe^^feg^^te 
rS^^fs^^^^ll tiif catalysts fcrthe^rm of #^^f^f jg^gf^^^ J 
tS#^ meta l s aits S cart 'be used in accordance with the invfention^?earry^ 
out the transesterification. 
1 * Examples of polar and nonpolar polyesters as well as the 

; " "propergges of "tne 1 reaction products obtained from- them are given* 5 fe 
^ below. The nonpolar polyester polyols , but not the polar 
polyester polyols, are soluble in pentane and cyclopentane. 
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Polare (?) 
Polyesterpolyole w 



© 



" vol 



polyol A 

OtttsatzpxoduJcfc vom 
phtalsavtr-etanhydx-id 
und Plethylenglylcol 

Polyol B /g\ 
Otasatzparodukt: vom 

PhtalsSureanhydrid 
uod pipropylenglykol 



Polyol c (£) 
Omsafczprodukt vom 
Dimethyl ter*ephtalat 
und Diethyl englykol 



polyol » (§) 
Umsatzpx-oduJct vom 
Dimettayltexephtalat: 
mit plmropyleaaglykol 



^Adipiiisfure u&k - ! 
Diethylfenglykol 



2Q0 mg KOH/g 



209 mg KQH/g 



1P3 mg KOH/g 



297 mg KOH/g 



Vtekositat /S\ 
bei.2S"C 



5OO00 mPaa 



35000 mPai 



X70 mg KOH/g > 100000 mPas 



-* 1*5**'** 



> 10O000 mPa* 



XXOO mP 




r .^Key: 1 * . Pg>l*£ polyep<ter polyols 



r-;.<2^ 2 . hydroxy I nuiaber 
3 
4 



Viscosity at 2S*C 
Polyol A 

Reaction product of phthalic anhydride and diethylene 
glycol ^ e ^iv< 

Polyol B 

Reaction product of phthalic anhydride and dipropylene 

glycol 

Polyol C 

Reaction product of dimethyl terephthalate and 
diethylene glycol 
Polyol D 
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Reaction product of dimethyl terepbthalate with 
dipropylene glycol 

8 Polyol E 

Reaction product of adipic acid and diethylene glycol 

9 xoPa'sec 




ttapolax-e 

Folyast:erpolyole_ 



Polyol 1 
Riziaus51 



Polyol 2 

XJms atrrpiroduX t tron 
Dime^rsSAure 
Pripol* 1017 (das 
Pxooukte von Fa.. 
UalcHema.) mat 
Diethyl englykol 




_ 4»?* 




TVs, 



Key; 1 l*on©olar palyester polyois 1 

2 ' Hydroxy 1 number ^ * 

3 Viscosity at 25°C 

4 Polyol 1 
Castor oil- 

5 Polyol 2 > 
Reaction product of dimeric acid Pripol* 1017 (product 
of Unichema) with diethylene glycol 

6 Polyol 3 

Reaction product of adipic acid with 
2-ethyl-l , 3-hexanediol 

7 mPa*sec 
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The polar polyols A through E were mixed with the nonpolar 
polyols 1 through 3 and stirred under nitrogen at 220 to 230 °C in 
the presence of 0.005% Ti(OBut) 4 as catalyst until a sample did 
not show any turbidity upon cooling. The reaction time was 0.5 to 
3.5 h in each case according to the raw materials used. 

The properties and the dissolving capacity of the reaction 
products are given in the following table. 



p7\ ReaJctioas- 
|W produkc 
] Eolyescer 


Viskosit&t 


osz 

© 

tag- KDH/g 


losliehkeifc 
von 

VoX - (^J 


Loslichiceit 
von (S) 
Cyclop entatr 
Vol. -V 
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Reaction product polyester 
Viscosity, mPa*sec 
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3 Hydroxyl number, mg KOH/g 

4 Solubility of S-pentane*, vol. % 

5 Solubility of cyclopentane, vol. % 

*) Mixture of about 80% n-pentane and 20% isopentane. 

in this example the preparation of four polyester polyols 
with very good dissolving capacity for hydrocarbons is described. 

Preparation Examples 
Polyol 4 

—In a 1-liter flask, which was equipped with a thermometer^' 
stirrer and a 40 cm distillation column, 146 g adipic and 300 g 
2-ethyl-l,3-hexanediol were esterified in the presence of 0 025 g 
TUOButh while Passin fiS .mild stream .of nitrogen through the 

ttt ' ^ *f,£m^ " ^fefe i withf&g ffi 

the column the excess of about 70 g 2-ethyl-l, 3-hexanediol was"' 
distilled out at 15 torr and an inside temperature of 160 to 
220-C. The clear, almost colorless product has a hydroxyl number , 
of 190 mg KOH/g, an •acidrriuiober (S2) of 0.6 rag KOH/g and a " L 
viscosity at 25 °C of ^2000 "mPa-sec. " <ir 

Polyol 5 

In the equipment described above 194 g dimethyl isophthalate 
and 250 g 2-ethyl-l, 3-hexanediol was transesterified in the 
presence of 0.04 g Ti(OBut)« while passing through a mild stream 
of nitrogen through the mixture, 7 h at 200°C, 7 h at 210«c and 
7 h at 220'c, and until the temperature of the distillate had 
fallen below 30*c. Then about 62.5 g methanol was distilled out. 
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distilled out with xylene* The reaction mixture was cooled to 
160°C and vacuum distilled for 2 h at this temperature and at 
15 torr, with 55 g of an orange product remaining behind. The 
polyester polyol has a hydroxyl number of 246 mg KOH/g, an acid 
number of 1.8 mg KOH/g and a viscosity of at 25°C of 
35,000 mPa-sec. 

The dissolving capacity of polyester polyols 
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Gemlsch aus etwa 80 * n-Peritak und 20 % Xsopentan. 



Key: 1 sil'y«s€6r polyol 

2 Solubility of S-pentane*, Vol. % 

3 'Solubility of cyclopentane, Vol. % 

4 Siscible 

*) Mixture of about 80% n-pentane and 20% isopentane. 

Claims 

1. A method for preparation of a polyurethane foam by the 
reaction of an organic isocyanate with a polyester polyol in the 
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presence of a hydrocarbon with 4 to 6 carbon atoms, which is 
characterized by the fact that a polar polyester polyol is 
reacted with a nonpolar polyester polyol while heating them and 
the resulting solution is allowed to react with the isocyanate 
component in the presence of the customary additives. 

2. A method as in Claim 1, which is characterized by the 
fact that the reaction mixture contains a polyether polyol. 

3. A method as in Claim 1 or 2, which is characterized by 
the fact that the reaction of the polyol with the isocyanate 
takes place with an excess of isocyanate groups. 

4. A method as in Claim 1 to 3, which is characterized by 
the fact that the reaction product of a glycol of the formula 
HOCHzCHtRMCH^JOH 

where R l and R 2 , independent of one another, are alkyl or alkenyl : 
^^v.Kresidues witltup to jio carbon atoms, phenyla^|^s^idues a^d/^^£^^ 
as thef V^eloalkyl^fbl^ ip^lyctfrboxylic a^t|^«3 * the^^ej-^ 

nonpolar polyester polyol. 

5. A method as in Claim 4, which is characterized by the 
fact that the glycol is modified with polyhydroxy alcohols. 

I, 6. A method as in Claim 4-, which is characterized by the 
fact that the glycol is modified with amino alcohols. 
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